Nanoparticle conjugation and pulmonary delivery enhance the protective efficacy of Ag85B and CpG against tuberculosis.
Vaccines that drive robust T-cell immunity against Mycobacterium tuberculosis (Mtb) are needed both for prophylactic and therapeutic purposes. We have recently developed a synthetic vaccine delivery platform with Pluronic-stabilized polypropylene sulfide nanoparticles (NPs), which target lymphoid tissues by their small size (∼ 30 nm) and which activate the complement cascade by their surface chemistry. Here we conjugated the tuberculosis antigen Ag85B to the NPs (NP-Ag85B) and compared their efficacy in eliciting relevant immune responses in mice after intradermal or pulmonary administration. Pulmonary administration of NP-Ag85B with the adjuvant CpG led to enhanced induction of antigen-specific polyfunctional Th1 responses in the spleen, the lung and lung-draining lymph nodes as compared to soluble Ag85B with CpG and to the intradermally-delivered formulations. Mucosal and systemic Th17 responses were also observed with this adjuvanted NP formulation and vaccination route, especially in the lung. We then evaluated protection induced by the adjuvanted NP formulation following a Mtb aerosol challenge and found that vaccination with NP-Ag85B and CpG via the pulmonary route displayed a substantial reduction of the lung bacterial burden, both compared to soluble Ag85B with CpG and to the corresponding intradermally delivered formulations. These findings highlight the potential of administrating NP-based formulations by the pulmonary route for TB vaccination.